The vertebrate embryonic body plan is constructed through
Hoxd-1 (8, 21) genes in the mouse embryo, and transgenic analysis has helped to identify some of the ci.s-acting regulatory elements required for their normal function (22-24).
In the mouse embryo, Hoxa-1 and Hoxb-1 share expression domains in the lateral mesoderm with those observed for Hoxd-1 at 7.5 days postcoitum (dpc Among the Hox genes expressed in the hindbrain, in addition to the anterior restrictions that map to rhombomere boundaries, there is considerable variation in the relative levels of expression in specific rhombomei-es (see Fig. 2 ). In Xenopus, neuroectodermal expression of 3' Hox genes is generally elevated in the most anterior rhombomeres (27). In the mouse, the Hoxb-2 gene displays elevated expression levels in n3 and r5, with lower levels in r4, posterior rhombomeres, and the spinal cord. In support of the idea that these domains of elevated expression are important, separate regulatory enhancers were identified within the Hoxb-2 gene that impose the spatially restricted domains observed during hindbrain segmentation. It has yet to be determined whether heterodimerization occurs in vivo, but this would allow greater diversity of transcriptional control incorporating the minimal amount of regulatory proteins. (Fig. 3b) .
HOX GENES AND HARES
In this study (26), changes in Hox expression were observed in the neural crest and motor nerves, in addition to the early neuroepithelium, suggesting that multiple groups of cells that innervate the first branchial arch may have adopted a second branchial arch identity. The data suggest that the overall effect of retinoic acid application to presomite stage mouse embryos is a duplication of the r4 Hox code in r2 that could ultimately result in the homeotic transformation of rhombomeric phenotypes. This would support the idea that some clinical RA-treated phenotypes could be explained by alterations in Hox expression similar to those reported here.
The early RA-induced ectopic expression of Hoxb-1 in a broad anterior region of the hindbrain did not result in this entire region adopting an r4 identity permanently, as had been proposed in previous studies (45, 55). The data implied that at the presomite stage of treatment (7.5 dpc), a certain degree of regional variation had already been specified in the hindbrain. were still a small population of Hoxb-1 negative cells between the r2 and r4 domains of expression (see Fig. 3c ). RA treatment at the earlier times seems to affect the growth or development of rhombomeres, but also alters the Hox expression observed at later stages of treatment. Therefore, differences in the timing of RA exposure could independantly alter the processes of growth, cell death, and regional identity in the hindbrain, which could explain the variety of phenotypes found among RA-treated embryos and clinical phenotypes. 
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